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(57) [Abstract] 

[FYobleni] Photoscii.sitivie conposiuon . and uses thiU pattern 
fcnnaiion meth(xl whose formation of tlietliick 111m pattern is 
possible with lighting of ultraviolet light or other ii-radiation are 
offered. 

[Meims of Solution) Photosensitive composition \\'hich contain 

s phol(vurLible sikuano cmipound (A), possess (meth) acrvioyl 
gTiKipol' ;i! least mothc pliotohardcniiig coniptiund (B) and 
plu^^()l[lln;lU>^ ((S) winch pi.)ssess repeat unit which is 
di.splavedwith be lo^\ -mentioned Fonmulii ( 1 ). 
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(In aboxT? equaliun. Rl is basis v^hich includes nidiailK p^ilvnic 
nzable unsatunaed group, the R2 and R:> is sanic niuliLill>. or is 
basis which difiers, is thebasis which includes hvdrtnien atcmi . 
number of carbon atoms I to 3 alkyl group . .iry) ^oap or 
i-adicaily polymenzable unsaturated group. ) 



Ut:] 



[Qaimfsj] 

[Claim 1] Photosensitive amiposilion which designates th;u ph 
otocurahle silazane conipt^und (A), possess (nvtli) acrylovl 
group of the at least two phoiohardenmg coinpound ( B ) and 
photomiUator (C) which possess repeal unit which isdisplavtd 
wth be!ow-mentione<l Fonnula ( 1 ) are contained as leature. 

[Gieniical Formula 1 J 



(Sr 



R- 



in 



(In above equation. R I is ba.sis which includes radically polyme 
rizable unsaliirated group, the Rz nnd R3 is same inuUiaily. or is 
basis which differb, is thebasis which includes hydrogen atom , 
nunte of carbon atoms I to 3 alkyl group , aiyl grtuip or 
radicaily polymen/iible unsaturated group. ) 

[Oaim 2] Alter applying pliotosensitive composition which is s 

lated in Ckum I to substrate irradialing im»diation lo coated 
surface, hiirclening patierned domain on substrate.the aiicr that 
uncured photosensitive wmposititxi with developer dissolution 
;flid renx)\al tonitiuun inethod olthe p;ittem which designates 
thiit It diXis ;is fcaliirc. 

[Claim 3J Alter finishing dissolution iuid remtHal which is stated 
in Claim 2. tliefonnation methcxi of cenimic pattern which 
designates tlial pimem wliich is acquiretlis he-atetl as tcature 
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[Descnption ot the Iin anion] 

[Tcchnolt>g!c:iJ f iL'ld ofliiN'entionj TTiis inxentuTi )> NiMTVihiiii: 
a'uarding pattern tormatKMi possible phoUvuiable coiTifx>s!iu>n 
:mj ihepatiem lomvition methcxi which uses ihiii with hiUitini: 
of irraijialion 

[(){)02] This iinentkxi is usctiii in ta-hnctloi:iail Iield which lor 
ms thick Him piiltcm \s hich possessesthe dcsiretl i:a>tixtr\ tin 
substrate. 

[(XX)3] 

[Prior Art] for silazane compound, it is intbmKd. i> rcpt>rtcd 
with Japm Unexiimmed Patent Pubhcauon Hci 6 - 2W| IS 
disclosure etc thatthe ver>' hard ceramic ctxiting is aci|Uirctj by 
heja treatment . But. silazane compound which is reported b\ 
these Jijp^iii Unexamined Patent Publication gi\e^ datse film 
whichis superior in heat resistance and atr.ision rcsisiiUKx: with 
heat treiitmait . but it is noLsomething winch possesses 
ph<ttosensitive. Chanting photofiensiriv'p to roiTiposition " )v!ch 
includes silazane compound, vanoas technc»log\"v\ hich Ibmis 
ceramic pattern by photobthograp!i> is inlbmx'd. 

Decompttsition retiction of Si-N bond due to acid w;is utilized thi 

In Jaixin Unexamined Patent Kiblication Showu 62 - 222246 di 
sciosure, photosensitive composition which consists of photo 
acid generator , silazane compound and thepiicnol novolak 
rcMii is proposed. As for this, acid v.hich (KXurs due to exposure, 
disassembles the Si-N bond, Jbmis silyl ;iIc<.^ol group and 
amine group, etc utilizes fact that thesolubility for alkali 
solution or other des'cloper increases. Because content of 
siKizane compound is low. when it tries to obtain theccxiling of 
ceramic with heat treatment only wry thin tllm it canacquire 
tins photosensitive composition. 

Photosenjitiw of dix'o resm was utilized ihing 

In Japan Unexannined Patent Publication Hei 02 - 425 1 disclos 

urc. photosensitive cornposiUon which consK^(s ofaoAiic 
ix>!viner .uid duux) ic-sinu hi ch jv>s,^c^^ si ia/aiie compound ;ind 
carKwyl group is pn.iix)sed. Hiis is soniething which utilizes 
phok>sensiti\v of dub'X) resin. Wiih iliuinination causes 
p«.)I\nicri/:;ition ihcTC is not <i property \^h]ch tnlhe acTviic 
[X'lynti in this photosensitivecomp»)SitKMi. In atldnioiu wiien 
content of siiazane cc»tnpound tries will be low. to obtainthe 
abating of ceramic only after all v^ery thin film it c^maciiuire. 

l'hi.)t(x\\id;U]on rciicnion of sihtAuie coniKVtiofi was utiii/ed tin 
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W illi Jup-an I ncxamincxl Paicnt Pubiiuumn Mci ^) - J.^O^^d dis 
i;k>siire . Jiipon Lnexamined Patent Piibi laiuon Wci - 2.^^(Hi(Xj 
disdosun- . Japan Unexamined Patent Pubikaiion fiei ^> - 
232.>0" disclosure and Jap^ui L'nexainjiKxl l\iicnl f*ublicaiiai 
[ iei V - 2.^2538 disclosure, it irradiates theshon wawlength 
uliraxfokl light ( 193 nin) with .-\rF laser to emung of sila^ine 
p<.ii>7iicr. develops with tlic developer, method v^hi^h obtains 
cer»irTiic film by fact tJiat it healswith higii tcrnixraiure is 
proposed. As ior this, s^tien siJazimc connection atisorhs shon 
wavelength hghl of wavelength 220 nm or loss, the oxygen 
molecule and water molecule and photixrxidalion reaction 
haj^pen, it is something wliichutihzes fact thiu siloxane 
CTOssl inking It does. 

|()0f)4 ] While content of silazane compound is high regarding t 
echnology which isdisclosed in these Jjjptrn Lnexaniined Patent 

Publication,, there is a problem that s|)caal eqiiipmcTit 
isnecessary as light source of short wa\elength ultraviolet iiglit. 
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[(K)()5] With thing Jiipan Unexamined Patent Pub!i(.alion Hei 1 
0 - 365 1 disclosure v.'hich iitilizcs }>hc.toscnsitive of 
photosensitive poly silane derivative whichpossesscs ( Si- Si) 
connection, photosensitiv'e poly silane denv^itive which 
possesses { Si- Si ) connection issynthesized from poly-silazane 
compound and dehydrogenation catalvst, by tad that 
u'trdviolet light illuirunationit docs, method which causes 
reaction of intermolecuiar is proposedto ccviting. 

[CK ){)(>] Ihcrc IS a problem of higji cost due to dehydrogenation 
cataK'st in this technology' . 

[ficxr] 

[Probleins to be Solwd by the Invention] This invention is som 
ethmg \shieh designates that photosensitive (.^)mposition , 
andu-ses rhat patieni fonrtilion method whose fonnaiion ol' 
tliick film pattern is possible with thehghting of ultraviolet 
light or other irradiation are offered as problati 

[0(m\ 

f.Mems 10 Solve the Problems] Tins inventor in order to solve 
aKne-meiUioncd problen\ result of the diligtiit in\tsligation. 
discostiitxj fact that quite it i> etTective, tc> contain thespt^:ific 
si!:i/ane (MTip^mnd. ihis invention reached to compl^jtion. 
\;inx;ly. ihis first invention is phcaosensitixc coinposition 
which designates that photcKurable sila^-ane compound (A), 
possess (incth ) iicryloy) group of at least two photohardening 
coirpound (B) and photoinitiator (C) whichptisscss repeat unit 
which IS displav^\l with l)elow-tnentioned Formula ( Diire 
contained as feature. 
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(in above equation. Ki ts basis which includes radically ix^lv-mc 
rizabie unsatiiraicd group, the Rl aiul Rj ts same rnuliiallv. or is 
basis which differs, is thebasis wliich includes hydrogen atom , 
number of carbon atoms I to 3 aikyi group , ai-yl group or 
nidicallypolymeri^able unsaturaied group. ) 

As tor this second invention, photosensitiw composition oftlii 
s first in\t*ntion was applied to substrate rear, trradiatmg 
irradiation to coated surlace. haidcning patterned ticsnain on 
substrate,the after that unc iired pliotosensitive composition it 
is a formation method of panem whichdesignates that 
dissolution and removal it does as feature with dexi^loper , as 
tcMlhis 3rd invent ioji. atier tinishing dissolutim and removal m 
ttiis saond invention, the it is a fomntion method of ceramic 
palteni which designates that pattern which is acquired is heateti 
as feahjre. 

[(X)10] 

[I jnbodimeni of IinaiiionJ Below, this in\ention is explained i 
n detail. 

.circ. photocuE-able silazanc compound (A) 

Photocurable sila^-inc compound (A) in this invention h<is repea 
t unit whicli is displayed witli thebeiow-mentioned Fomuila ( 1 ). 

[fKJII] 

[Cliemieal Fonnula 3] 



c. r 



\) — 



^ ' p: 5 L*: R ' (? ^ L ^ I - f=] - T 3^ S ^ T 5b U . 



(In alxiveequatiiTdi. Ri is Kisis which HickKk*s radically polviix* 

riAibie un sat ur: act i iiroup. ihc R: and R ^ is vune niutuiilly. or is 
kisis which dilK-r., IS liicKiMs winch inciudcs h\tlrogen alom . 
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nunibcrot'airboii aionts 1 to 3 .ilkyi group . .ir\1 group or 
radically poNTneriAiblc unsaiuratai group. ) 

Rl in aforementioned Fonmia ( 1 ) is hisis which includes iJicTudi 
caliy polvmenzable unsaluraicd gxxip prfterably c;uboii 
number is alkeriyl group of I to 3. furthermore is pretcnibly 
vinyl group. 

[f)0l2] R2 and R3 in aforemeniioiied J onnuia < 1 us Scime mii(u;i 
lly, or is ihebasis which diUm, is boMs which includes hsdrogen 
■Mom . nunixT of carU)n atoms I to 3 aikvl group ,tlie ar\l 
group or radically polymerizable unsatui-aied group. I>jsirabic 
R2andR.^is hydrogen atom and methyl group or phenyl 
gix)up. coinpoiind ( A ) is something \\ liich possesses repeat unit 
below with desire. 



[0"^ 1 -0 I(X)13] 

nt 4 ] [Chemical Fomiuhi 4 1 

(Si N» U> 

I 



[0 0 1 4] R^lt. t.#Jf ffUmi^m 1 ~ 3(7)7A^JU 



(In above equation. R4 :ind R5 ts smiv mutuiilly. or is hisis wlii 
chdilTcrs, is hydrogen atom iind numberof carbon atoms i to 
3 alkyi group 01 ajyl group, R6 is basis whiciuncludes hydrogen 
atom, number of carbon atoms 1 to 3 a]k\1 group , aryl group 
or radically polymeriiiable un.saturdled group. ) 

Ra and R."^ same or is basis which diflers. is hydrogen atom ^ind 
number of carbon atoms 1 to 3 alkyi gi oup or aryl group. It is 
a preferably , a liydrogen atom and a meth\'l group or phenyl 
group. 

[fXJ 14] R(> is Uisis which includes hydrogen atan , number of c 
arbon atoms 1 to 3 alkyl group . .ir\ l group or nidiL<illy 
p^)l>inLTi/iihle unsaturated group It is a prela-ably,a 
hydrogen atom :md a inethyi grc:»up or [Micn\i grou[r When 
quiintity ofiepeat unit of iibine-mciitioned ( 1 > m conifXHind 
|.\) isdcsigiialetl a.s x, quantity of rqxxjt unit of aUne- 
nvntional(2) being dc^ipiated as \\ \ is integcT of 1 or nx)re. 
tlie y IS intcgcT of 0 or gre<itcr. Desirable x and y fills up .v ( .\ * 
y) 0.03, furlhenTKffe it is a quantitywhich fills up prel'erabty 
X/'|x y) 0.05. Because this compound (A) Ikls had radically 
poKinerizable unsaturated group, in-adiation p(M>nx.Ti/es 
isirriidiated c;isi!y. 'ITiis confound (A ) of also, ch^mgcs ciisily 
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m ccninnc by hc;ilniL: wTthihc hiL^h laiipcraturc. sila/aiK- 
conipouiHl (A), aiso Ivmg a stniighl chain 11 irtiy be a avik-. 
structure where ihehneur stnitlure and rini: sii-ucture exist 
together in intninx>li,vular it d<v^. to bo it ispussiblc. )i>intl\ 
using sila2^inc coinp<uuKl of stniight cli.iii) and ho\\\ of 
tiiesiiazane comptxind ot c\vlic is gtxxi. weight average 
nx>lecular weii^Jil \Nherc sila^'ane compound ( A) is desirable 
20() 10 ?().0()0, IS nx>re preferably 5(X) to 20,(XX»,tiirthcmx)rc 
IS preferably 1 ,CK)0 to lOJKK). When weight a\erage i-nolccular 
weight IS under 200. sila/iine conpound ( A) of low nxilecuhir 
weighl IS csjsy todo \olatili/iiiion in heat ireiiunent al uhk of 
pattern tbmialion which it tneiUionslaler In addition, when 
niolecuLu- weight exceeds 50,(XK). thae is a pos^sibihtythe 
contrast of pattern becoming bad. 

It possesses .circ. (meth)acrviic Royjpl 1 basis compound (Bi 

Compojjnd (B) which possesses {nxsh) cKry'Iic group of at least I 
wo in this invention formsthe crwsiinked stint ture with ligliting 
of in^diation, solubility to developer ofthe photosensiliw 
conposilion of tliis in\enlion it is sonielhing in order to 
decrease. 

[0015] Desirable emlxHiinienl doing, irinx'thylolpropane in (ni 
eth)acr\1ate , pentaerythrit<»! tri (meth)acrylate , A iirethane 
ijcrylate of poiyglycidyl ether of ep^ixy group of epoxy group 
of glycerine tn (meth)acry'late , the dipentaervihntol tri 
(inetli jaciylate , tns (f meth )acryioxy ethyi ) isocy:anurate , 
pentaerythritol tetra (nx*th)aci-y{ate . dipentaeiMhritol tctra 
(meth)ai:rylaie, dipentaer>ihnlol penui (melh)act\late , 
dipenlaLTNlhritol hexa (nxih)acr\1aic and the bispheiiol A 
type epctxy resiii and cix>xy (nteth)acryiate and phenol 
noxolac type epoxy resin which consist of (meth) acry lic acid 
an{lthe epoxy (n"elh)acrylale and polyhydnc alcohol wliich 
consist of(ineth) acrylic aad and ep^wy (inetlviacryiate and 
polvtiydric alcohol which consist of (meth) acrylic acid and 
cKlding glycidyi (meth)<K:r\1atc tothe carboxy! group tif acrxlic 
polyiner which has c-arboxyi group, a acrylic p*>lviT)cr etc winch 
containsthe (meth) aoyiic group which is acquired there is. 2 
kinds or more jointly using these compound dcvs not become 
inconvenient. To obtain photosensitive compt>snion which is 
superior in developing behavior, among these, thosewhich 
possess inx'lh) acTvloyl group of 3 in intnmx>lfxular are 
desirablc,lhe epixv group ol' phenol no\x)lac t\pe c^>>xv resin 
imii e[>)\y (meth )am late ;ind dipcntaciMhntol hexa 
(nx^tli)a«.r\iate uliich consist oftiic ( fivth ) acrviie acid are 
desirabk. 

[0016] Regarding to iJiis invention, ratio ot umipound i B) whic 
h possesses (n)eth)acry lic group of these al le;ist tu o is 10 to W 
wt^'o \is-a-vis total of (A) and (B). \Mien it is little in 
conijwi.;tin wiili 1 0 wt" •> , you can see tendenc vav here c<xitrast 
of pattern which is tbmxxl with nxnhcxj which iinvntions later 
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tvviMiKS had, v'.hcn quanlity uliicli cxclvJs '^(> wt" oi> adJcJ. nilio 
ot compound bcconves low. whjn doini: hail 

ireamyciit . tlictlm thickness of ceramic ti!m uhich is acqiurul 
kxHiriics ihm [X^imblc ralio is 15 to 80 vU*'... llirthcrirwrc i> 

prctcrabK 20 to 70 o. 

c 1 rc . phoioin i u ator ( C ) 

It !s soTiK^thmg m order photoinitiator (O in this inwnlion gen 
crates radicaldue lo liiihiini: of irratliaiion. to siarl 
poluikjr ligation of thephoioseniJitive comfx^siiion of this 
in\entioii. As desirable etnbcxlirneiit. 2 - h\ilrox\ - 2 - melhvi 
- 1 - phenyl - 1 - propanone , thel - (4 - isopiopyi phenyl ) - 
2 - hydroxy - 2 - methyl - 1 - propanone . 2 - methyl - 1 - 
(4 - (methylthio) phenyl) - 2 - niorpholino - 1 - propanone . 
diketone systani ike acetoplienone type and phenyl methoxy 
diketone like I - hydroxy c7ciohex>l phensi ketone mid 
benzyl tliniethyi kelal, you canlisi thioxanthonc type like 
combined use ofcornbined use. 2.4-di ethyl thioxanthone antl 
theethyl p-di methyl uminobenzoate of tsopropyl thioxanthone 
imd ethyl p-ilimethylaminoben^oate. A more desirable 
enibodintnt is 2 - inetlwl - 1 - (4 - (methylthio) phenyl) - 2 - 
iTY>!pho]ino - ! - proponcne and bletid ofthc 2 4-di cthvl 
iJiioxanthone. MLxing or 2 kituls or wore witli alone, you can 
use these photoinitiator. proportion where photoinitiator (C) 
IS desirable is 0. 1 to 20 weight % vis-a-vis thetotal of 
compound (A) and compound (B), is more preferably 0.5 to 1 0 
v.'eight %. 

[00 1 7] Photosensitivie composition of this first invention, origi 
na! characteristics inside range whichdoes not decrease 
considerably, thermal polymerizaDon initiator . solvent , filler, 
the leveling agent . can contain foam mhibitor or thermal 
polymerization inliibitor elc due to desire. 

.cine, thermal polymerization initiator 

Tliormiil polyTnerization mitinlor crosslink density ofphotosen 

siuve a)np(isition of this first invention is soinetliing 
vvhichpossesses elfed which improves, there is a di-t-butyi 
peroxide . a diciunyl peroxide or other peroxide , a 
azobisjsobutyronitnle and a 22 - azobis (2.4-di methyl 
valeronitrile) or other azo compound as desimble cmbodiircnt. 

[('OlSj Pro{x>nK7i wht.Tc thenml {>>l\irk:i ization inili<Ui.>r is dc 
sirable. total airKnmt per 1 00 pans 0.1 to 1 0 piiil of 
plioioscnsitive c<inipt>siiion. is the more preferabK' 0,2 to 

p.irt- 

.circ. .soKwii 

In photosensitiw conposition of this first in\T:ntian. soKcnt i 
s ctlcctivc to !mpro\cnx'ntt>f painting property, oikI 
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irnprovaiMit ot uorLif^iiuv when adjusuiig ihclilin !liickiK->s ot 
pattern which is lomxxl with ni:ihtxi winch m addition 
itnientions later, is ctfeetivc. 

[(X)19] There is a t».)liicTie . a xylene or t)tiier .iionutic hydnv 
arlx)ns . a acetone . a inethyiahvl ketone . a niethyi isobut\! 
ketone , a cvclohexanone iw other ketones . a diox;me or 
olher ethers . a ethy! at.et:ue a but>l acetate . a cihvl 
Lcllosolve acetiile . a propylene dycoi monomcthyl etiier 
acetate or other esters . a ethiinoi and a isopropanol or oiher 
tila>hols *is theeinbodi merit where solwnl is desirable. 

tire, filler 

filler when improving mechanical property ot pattern which ha 
rdeiis thephotosensitive a>mposition of this first in\tmtion is 
etTeaive. there is a himed silica and a glass fiit etc aslhe 
desirable emIxxiiinenL 

tire, preparation method 

It can manuf.Ktuie photosensitive composition of this invaitio 
IK easily by trtixinc theabosc-mentioned comp<jnent with fixetl 
method . 

.circ. application nx:tlxx1 

Method which applies photosensitive composition of this first i 
nvention on substrate is g<.x)dbeing method of prior public 
knowledge. As preterred metluxl. there is a tor examj^le spin 
coating . a b<irccxii . a dip coaling . a roll coaring and a spray 
L(»atingetc. photosensitive composition of this fii-st invention 
can be applied, is a glass . a silicon and ametiil etc in desirable 
substrate When solvent is combined to photosensitive 
composition of this first invention, afterapplication heat 
trejitmait is done and sohent m cabling is renwvei Especially 
it does not limit heiiting condition in order to renwve solvent. 
In order lo prevent disiisscmbiy of pholoinilialor and themnil 
polvmerization. it isdesii eible to make UK) or below. When 
appKing photosensitiw coinposilion of tliis first invention, 
desirable lilni tliickness is ihe 0. i to 4 in. is nvre preferably 
0.> to 3 nv fwthenn^tre is preferably 1 to 2 ni Wlien 
film thickness is thin in conpanson with 0. 1 m , at time 
ollatcr iTK.^ntionL'ii de\elopnx*nt exposed p;ir! melting, there is a 
pi>ssibihi\thc shape of jiiiltem changing, wiih tilm thickness 
uhicli exceeds the4 in. there is a possibility cr:»ck occum ng 
v.hen filni olrhc ccnnnic was f<.->nTX\i ^viih heat treatmcnl . You 
can adjust tilni thickness oi' coaling, easil> by ad(usting solid 
cv'inponent concentralKmof photosensitive comfxtsftion. 

ore. curing melhtxl 

Iri^idiating irradiation lo ctxited surface, it aui designate phot(.>s 
ensitive con^x>sition uhicliwjis applic\l on siibstnile tins way. as 
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fxiltcm which pH.)SscsscN (he desired >hapf h\ hcud<."ninLi 
piUtL'med doniiiin on substrate. .\.s kir irraJ(4jlu>n. generating 
ladiciJ from phoiomiiiator in this jnvennon. itlf should have 
been <\ hght beani whicli can suppK eiierg\ which isneeessar.' in 
order to poKnierize comfX)Uiid ( A) and compound ( Bi 
dc^iniblecxajiple. uitrauoler light . X-ray, ion beam and 
election beam etc is. light source uhere irradiation is desirable. 
IS nxTCury lamp , irxnai haltde kuip . the ,\cntm lamp and 
tungsten lanp etc .A.s method which irradiates selectively 
irradiation to desired patterned doniyn. through thephotomask 
of negaiixt,' type from ray hght stniree it planar light source of 
irradi.inon there is anieihcxl which from fxiint light sc>urce of 
nxjthod and laser beain or other irradiation w hich irradiatahe 
irradiation \is-a-\is coaled surface directly irradiales irradiation 
Ui thedesired patterned doniun. 

Development 

Irradi.iting irratliation as description above, remtning uncured p 
hotosensitiv^e composition (hecoating which selectively it 
hardens desired region by contacting with thedev eloper, it can 
form desired pattern. Desirable developer, organic solvent 
^.o ciuwji.iv^ acju*-wu.-> .-vuiuuKu ui i.s LiiCM: I iii.^cu soiuiion. I nerc 
i> a elhanol . a isopropyl alcohol , a acetone and a 
meth> lethylkettine etc as enibodiiix-Tit \\ heTethc organic 
soKtrnt is desirable, there is a sodium hydroxide , a potassium 
hydro.xide , a sodium carbonate and a potassium carbonate or 
oilier aqueous solutionas cmbodinxTnt \\here alkaline aqueous 
solution is desirable. 

Heating 

Di>solution and rennoval alter doing unc ured part, as description 
atwve ceramic patieni ciin beibmied b> heating pattern which 
is acquired. Desirable heating temperature is 400 'C or higher, 
substrate and ceiiimic pattern making thetc^npcrature or lower 
w hich property change is not done are desirable, material of 
a-nunic which is Ibrmcd by controlling atinospliere 
whenheating appropriate >-. witli heating can be controlled. It is 
possible, to make silio.>n nitnde. by healmg under for example 
nitrogen atinosphcre it canniike silicon dio.Kide by healing 
under cUmospherc or other oxidativn- atmosphere. It is 
desirable in thickness ofpattcTn in heating front iind biickand 
obfccl \\htcl\ rrcikes change of diinensu-n sntill to heat 
undctlhe o\idati\e atnx^isf^ere. 

[(K)2()] 

[Working Exanple(s)] Below, with Working Kx^unple and Com 

paratne Example , you explain from this invention concretely 
matenal which you use bclow-nxTitioncd sort is p.irlicukir. 

* SlL-\/ANl- 402 1 { i\uTk side Lid. make tniden.une i: \iny! gr»^ 
ujvccmtiitnmg piMN-sik-u^ine tomjxHind |c'.imjx»und ( .\)] 
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• T^p-.- K Ft wuc (<iv;^'j--xA :^si) s^as) 
: i5n > I" - 1 vanl 401 1 .1 7 0 2-:.. ^ r p - ■:/ a i 

0 1061J 3 0§f. I ircjourtW; 5gf. r+,-V^^7DET 
X Sj 2gf... PGM At -^OOgf. TiiU. L^-'J I'^'mt L 

7, |-,| -I^^T^tiJffeftt??^ t:^: 8 O'CT- 1 0 

7^-1 :f— MA - : 0 It- n.: ^i-^ ;tf 

S^ii Lri^7:.S >^ . in^^Ti^ ^. 1 0 O Om J t L 

T;1^^^L^ ciri i. -si;. ^. r^u. nr-, . ? >X)'4tfi^lS^ 

tumfz-yf. .'^'7 - :. J)rd^o|ljI$ J I S K 5 4 0 0(1 



* .-\ronic; M-3()5 ( Ttiagosct Co. lAl. {l)B (>M-().-^6-^S^C ) luiL.' 
rraden.uiv i: pefit;»er>'thr!tol tnaciylate [axnpi>und ( B)] 

* Aronics M-4(K) | TtKigosci Co, Ltd. i DH 6^J-n5(>-^)S'-)2 ) niakc 
tr^kk-niinie ); dipcnlaervlhntol |)cnta ajid he\;t jcrN-iatc 
[amptxmd (B)j 

* Aionic> TO-KXkS ( fcxjgosci Co Ltd. ( r:)B f>^^-()S(v<^S'^2 > im 
kc tradename ): phenol novol:ik epoxyacrviaie {ci.>t7ip<.)Lind 
(B)| 

* /\ronic.s R>i()69 ( iouiiosei C o. Ltd. ( DB (W-()5fvg8^2 ) ma 
kc tradename ); phenol novohik epoxv acnlaie {conrvpound 
(B)] 

* irgacureW? { Ciki-Geigy Japan Ltd. (DB 6^>-352-l 1 68) make 
iradctiame ):2 - nxnhyi - 1 - (4 - (methylthio) phenyl ) - 2 - 
nK>rphf»Iino - I - propanone [photoinitialor{C)] 

* Kayacuie DLTX-S ( Nippon Ka>:aku C o. Ltd. (DB 69-054-74 
68) ircike mideiiame ):2.4-di ethyl ihioxanthone 

Ll \- 'J 

* FiuonxJ FC-1 70C ( Surratonio 3M Limited fDB 69-059-9717) 
make tradename ): fluorine type leveling agent 

* Flaorad FC:-I30 ( Sumitomo 3M Limiletl ( DB 69-059-971 7) 
maketradenmK ): fluorine type le\«ling agent 

* PGMAc; Propylene alvcol nn)n«nethYl tilher acetate [solven 
tl 

* MLK : Methyiethv-i ketone [s(>lvent] 

( Working Fxampit I ) "SILAZANE 402 1 " MLxing " Fluorad FC- 
1 KK"" n. 5 part 7 0 part Luid " Aronics Tai069" 3 0 part , 

"lrgucure907" 5 p;irt , " }':a\-atiire DETX-S" 2 part , iis 
FGMAc40 0 part . and leveling agent it manufactured 
thephot«>sensitive coinposition. .-^s substrate it applied 
photosensitive composition ntiLmg use o( glass substrate of 
tJiclhickness 2 mm, with spin coaler . it dned 10 min l7y 
keeping with 80 "C. It exposed vis-a-vis this coating, making 
use of m;isk aligner MA - 10 ( \1ik:isa KK make), thnxighthe 
negative ongmal integration esfxisure dose made }(KX> niL 
Ihis suhstr;)fc 2 mm was ..oaked in acetone, dissolutu^i ^md 
reiiKnal alter doingthe utiexpo: ed pitn. hciit treatment v\~ls 
tlone. healing cofiditKvi matle 5 hours applvmg 500 'C IVom 
ruxn iem{vraturc, i houi atter ketrping. ax»levi to 10 hours 
.'i})pl>ang n>om tem}x:rature. Wlien external appe^irance of 
pattern which it acquires in this v^ay is t:»bserved.the pattern 
which i-> similar to negative ongma! w:is acquircd. Wlien film 
tiuckness (.)f pattern w ;is maisured due to surtace roughness 
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(I^BS^o; roiLAZANE 4021J 4 Offl5. r7p-.:y':7XM 
400j 50§(J. r7p- .;,/7AT0 1068J lOgp, rirjcac 
ure907j SSP, r;f3-r^i7DETX Sj 2 SO. j^ffltLTPG 
NAc4 0 0gf., Sr>\ L' <'J >^'^Jt r^n^-h' FC 
170CJ 0 5gf.$;l^UT!S7ttl*§'^^^^|j^^L^;: 



rsiLAZANE 4021J 7 Offll, frp-.^i??.! 
0 I069J 20gC. r7'--vi7XM 400j 1 Ogf>, rirgjo 
uro907j 5Sf5. rr]V4-i70ETX Sj 2gfl. PGMAc4 0 0gC 
. dilS. t-^'l V^^lc LT r7CT'- h' FC 170CJ 0 5gp 

<73^*7;^Ste^^Lv. Ae>3-'S'-iz.fc 

'^?irL. 8 o'ci: 1 c-^if^-r^c <t-e$iitL/-. C(7):j^ 
izirtL, y^-i'-i-— MA- 1 0 ^ffli^r. ^^TiHJ^^ 

Ct7)Sfi? 1 ^'h^ft:- h 'I -^ATt^ x^/-;i= • : 
lt500'-C<bL. mPB^t^L^z^, 1 0B#rH1;iMt:lS5:T' 
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gauge, rilinthicknc'ssv,.ts I ni penal harJncss t>! pvit;cr:i 
when 11 measured iiccordiiig to J IS k54(K). miikintiusc ol 
Mitsubishi Pencil niikc I ni. it \^as a*^^R 

( Working hxamplc 2 ) "SII ..-X/ANE 402 1 " 80 pans jnd " Aroni 
c> TO- 1068" 2 0 pan . .is photoinitiaTor "L-gacure9()^" 5 f\in . 
" Kayacure hEI X-S" 2 p:irt .as soKt-nt mixing " Fluonid K - 
430" 0. 1 pan as Ml->: 50 0 p.irt , and IcN^Ming ageniit 
nianiitacturcd pht-tosetHiuw coniposinon. Next, othcc tl-i:u) 
using this phoioscnsilnv coiTipc«sition. ptillem w-a^ tbrrrnxj ti> 
siimlar lolhe Working FAUinplc 1 . Ulicn exiemai appejinuicc 
of paliern which it acquires m this way is obsa%'Lxl the jxittcni 
which is simjlar to negative onginal was act^uired. When film 
thickness of pattern was measured, film thickness was 2.0 in. 
When pencil h:irdness t»f pattern was nieasural. il w-as a ^H. 

(Working Example 3) "SIL^ZANE 402 1" 4 0 pan and " Aroni 
cs \W()0" 5 0 part , ,\ronics 1X>l()o8" 10 port , 
"Irgacure907" 5 part , " Kayacure DETX-S" 2 part .as soheni 
mixing " Fluorad FC- ! 70C'" 0 .S part as PGM\c40 0 p;irt . and 
leveling ageniit ntmuliictured photosensitive compost iii>n. 
Next, other than using this photi;»sensiti\« composition, pattern 
v.TVLi fbnrs^d to sinular tothc W orking I.j'Lajin.Vif i. V>litni 
external appearance of pattern s\hieh il acquires in this way is 
obser\ed,the pattern which is similar My negjitix'e original was 
acquired. When film thickness of pattern was mcisured. film 
thickness w:as 0.7 m. When pencil hardness of pattern was 
measured, it was a *^FL 

(Working Exiimple 4) 'SIL/\Z\.\E 402 1 " Mixing - Fiuorad FC- 
1 70C" 0. 5 p<irt 7 0 pjirt and " Aronics Tr>10<)9" 2 0 p;irt . " 
-Aj-onics M-4{Kr' 10 peirt . "irgacureOO?" 5 pan . " kayacure 
DFTX-S" 2 pail , as PCiMAc40 0 pan , and leveling ;igent 
itmanuilictured photosuTisitive conposidon. As substrate it 
cqiplied photosensitiw c<)inpositi<Tn making use of glass 
substrate of thethickness 2 mm, with >pin coater , in 80 X 10 
min it dned by factthal >ou keep. It exposed vis-a-vis this 
cojiting. making use of inask aligner N!A - 10, througli the 
negative original, integi-ation exposuie dose made KKK' mJ. 
This substrate 5 min was soaked in mi >;ed solution of 1 '"-o 
sodium hydroxide waiter solution : eth;uiol - IT jmd by thefact 
tliat It rubs lightly, after removing unexpijsed part, heat 
treatment wasdone. healing condition made 5 iiour.> applving 
5(X) ' ( from rcK)m laiipenilure. 1 houniftcT kcvping. ciKjkxI 
to 1 0 hciun^ applying r(K>ni tempcniturc. When exteoKiJ 
:fppear;»ncc ol pattern uiiicii it itcquno in this way i> ob.;med. 
the pattern which is simikir to negali%e iTiginal v\;ls acquired. 
When filmlhickness of pttem was mcasuretl tilin thickness 
was 1.0 m. When pencil hardness of pattcTn was measured, 
it was a 9H. 

(Compiira!i\c Example 1 ) As sila'«uie compound mixing " Fluor 
;id l C'-i"'0("" 0. 5 part poly pcrhydro stla/ane { lonen 
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C'orporanon ( DB 6'-)-{)5''-^ 1 ) uwkc ) " n part , " Vronics T( V 
lOfW" 3 0 part . tlie"Ir<5icurcM(r' 5 pm . " Kay.icure DEW- 
S'' 2 pan . as FGMAc4{) 0 ]xvx . and leveling jgetit 
itruiniil^lurcd photoscnsitiw coni^x>sition Next, oihcr tfian 
using this photoseiisitiw cmip^TMiioii. [xittcm was tbmacd to 
Similar totlie Workmu bxamjile i . VMicii exiemai appearance 
of paliem which it acquires in this w^iy is obscnedhardcniini; 
evposed part ba:^iu.sc of in-.ulTicncnt piTtion which is 
heendissoiving w ith exposed pan to be mmy could nci ac^quiR' 
paliem whichis similar to negative onginal. 

(Comptrafu'e Exanplc 2) -SIL-V/ANF 402 1 " HX) piirts and "1 
igacure^K>7" 5 pan , " Ka\iu:ure DbrrX-S" 2 pan , as solvent 
" Fluordd FC- 1 IOC" mixingiLs PGM Ac40 0 pan , and levding 
;igenl it nianutactured photosensitive composition. Next, other 
than using this photosensitive composition, pattern was tonned 
tc» similar tothe Working Hvanple 1 When external 
iippearance ofpaltem which it acquires in this way is observed, 
hai dening exposed pan because of insufficient portion which is 
beendissoiving with exposed part to be many could not acquire 
pattern whichis similar lo negative onginal. 

(Com;xir2tive Example 3) "SIL\ZAN 1:^4021" Mixni^^ " Huoiad 
FC-17(K'" 0. 5 part 7 0 part .md " Aronics 101069" 3 0 part . 
as PGMAc40 0 pan , the and leveling agent it manufactured 
photosensitive ainposition. Next, other than using this 
photosensitive a^mposiuon, pattern was formed lo similar 
tothe f orking ELxanple I When external appearance of 
piittem which it acquires in this way is observvd.hai dening 
exposed p^irt because of insufficient prtion which is 
beendissoiving v. ith exposed part to be many could not acquire 
pattern whichis similar to negative original. 

[0<)2I] 

[Effects of the Invention] Because pliotosensitive conpositioii 
of this lirst invention shows photosensilivtj where siiazane 
compound (A) andthe pliololiardening compound (B) arc 
sansfactoiy, with con\'entii:)nal method pattern of thick 
filmwhich IS a impossible can be formed easily with this second 
invmtion or this 3rdinvention. Especially, according to this 
3rd invention, ceramic thick film pattern can be formedea^ily. 

[0022] It IS useful as co-'iiing to which as for p.'iitcm which is ac 
*.juiraib\ this 3rd in\ cniUTri. pencil hiudncss is hirge. firotecls 
substrate or theelectronic circuit and electr(»nic part which iire 
produced on suh.trale. 



